Pathophysiology of metabolic syndrome: The onset of natural recovery on withdrawal of a high-carbohydrate, high-fat diet.
Chronic consumption of high-carbohydrate, high-fat (HCHF) diet induces metabolic syndrome (MetS) and markedly impairs the ultra-structure of organs. To our knowledge, no scientific study has yet to report the effect of withdrawal of an HCHF diet on MetS-associated ultra-structural abnormalities in affected organs and tissues. Therefore, the aim of this study was to investigate the effects of subchronic withdrawal of the HCHF diet, specifically with a pathophysiological approach. Wister albino rats (N = 72) were divided into three groups: Groups A and B were fed a standard basal diet and an HCHF diet, respectively, for 16 wk. Group C was on an HCHF diet for the initial 12 wk and then returned to basal diet for 4 wk. Histopathological changes in the heart, lungs, liver, spleen, pancreas, small intestine, kidney, white adipose tissue (WAT), skeletal muscle, and hippocampus of the brain were monitored at 4, 8, 12, and 16 wk. Lipid droplets (LDs) in liver, fibrosis in the pancreas, abnormalities in the glomerulus of the kidney, and an increase in the size of adipocytes were observed in groups B and C at week 12. Withdrawal of the HCHF diet in group C showed the onset of regenerative features at the ultra-structural level. HCHF diet-fed rats in group B had higher body weights; raised lipid profiles, blood glucose levels, and insulin resistance than basal diet-fed rats in group A and HCHF to basal diet-fed rats in group C at week 16. An HCHF diet induces ultra-structural abnormalities, which are significantly reversed by subchronic withdrawal of a MetS-inducing HCHF diet, indicating the onset of natural recovery at the ultra-structural level of affected organs.